Irrigation Improvement Project Hydrological Analysis

Map 1 Selected rainfall stations and isohyets of annual rainfall
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Irrigation Improvement Project Hydrological Analysis

Figure 2.1 Annual raindays above selected thresholds
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Figure 2.2 Monthly number of raindays related to aggregate rainfall
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Figure 2.3 Mean monthly raindays related to mean monthly rainfall
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Figure 2.4 Probability distribution of rainfall on raindays
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Figure 2.5

Figure 2.6

Spatial variation of mean daily rainfall on raindays
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Figure 2.7

Figure 2.8

Spatial variation of March to May rainfall
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Figure 3.1 Rating curve for Wadi Zabid at Kolah
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Figure 3.3
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Figure 3.5 Probability distribution of flood volumes
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Frequency of flood peaks

Figure 3.7

o
o
c
[
»
2 %
= E
x
©
o
a
=
K}
o
x B
- -
©
=]
)
©
N
k-]
2
<
o~
b
]
£
o
-
=
0
® -
- S O
s % ¢
o S
T
2 = o
mah
E o=
c W £
5 2 3 -
T v F R
g % x
s 8 3
= o
0 o 0 =) 7}
N N - -

10-20 20-50 50-100 100-200 200-400 >400

0-10

Flood duration related to volume

Figure 3.8
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Figure 3.9

Figure 3.10

Time series of annual flow at Kolah
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Figure 3.11 Time series of annual flood flow and baseflow
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Figure 3.12

Figure 3.13

Time series of March to June flood flow and baseflow
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Figure 3.14

Figure 3.15

Annual baseflow related to rainfall
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Figure 3.16 Flood hydrograph at Kolah: 17 April 1988
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Figure 3.17 Flood hydrograph at Kolah: 18 September 1993
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Figure 3.18 Flood hydrograph at Kolah: 16 July 1994
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Figure 3.19 Flood hydrograph at Kolah: 24 July 1994
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The variability of the monthly number of floods

Figure 4.1
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Observed and simulated monthly flood volume
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Figure 4.4 Observed and simulated monthly number of floods
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Figure 4.6 Observed and simulated monthly flood duration
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Figure 4.7 Observed and simulated variability of monthly flood duration
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Figure 4.8 Observed and simulated monthly baseflow
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Figure 4.9 Observed and simulated variability of monthly baseflow
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Figure 4.10 Observed and simulated flood volumes (from hydrographs)
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Figure 4.11 Observed and simulated flood peak discharges
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Figure 4.12 Observed and simulated flood durations (from hydrographs)
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Percentage of flood volume below a limiting discharge

Figure 4.13
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Figure 5.1 Comparative rating curves for Wadi Tuban at Dukame
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Probability distribution of flood event volume for Wadi Tuban

Figure 5.3
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Figure 5.5 Observed and simulated monthly volume for Wadi Tuban
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Figure 5.6 Observed and simulated variability of monthly volume for Wadi Tuban
20000 ‘ ‘
standard deviation
18000 — of flood volume
(tcm)
16000
14000 Wadi Tuban at Dukame
12000
/ —-
10000

/ \ Observed
8000 /

w000 / \\ Model
— N \

4000 ] \

2000 / \\\

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

64



Irrigation Improvement Project Hydrological Analysis

Figure 5.7 Simulated number of floods for Wadi Tuban
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Figure 6.1 Monthly total runoff - the Tihama wadis
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Figure 6.2 Variability of runoff - the Tihama wadis
3.0 ‘ ‘ ‘
coefficient of variation
of monthly runoff
25
Data from WRAY35 and TDA
all years to 1997
2.0
1.5 »
L
‘\1 ./..\. b
1.0 "\/ Y / e
]
L p
0.5 —
: K
/Y
0.0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

—_e— Mawr __ o Rima _o  Zabid _¢ _ Rasyan

70



Irrigation Improvement Project Hydrological Analysis

Figure 6.3 Monthly total runoff - Wadi Zabid and the southern wadis
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Figure 6.4 Variability of runoff - Wadi Zabid and the southern wadis
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Figure 6.5 Seasonal growth of rainfall by sub-region
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Figure 6.6 Total runoff related to catchment area
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Figure 6.7
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Figure 7.1

Figure 7.2

Wadi Zabid - flood frequency curve
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